Study of the mechanisms of BUdR-induced cleft palate in the mouse.
This study was designed to examine the pathogenesis of bromodeoxyuridine (BUdR)-induced clefts of the secondary palate in the LACA mouse. Intraperitoneal injections of BUdR (500 mg/kg body weight) were given at various days and combinations of days between E11 and E15 (plug day = E1). Treatment on E11 alone resulted in approximately 22% of fetuses with cleft palate when the latter were examined either on E16 or E19. Treatment on E11 and E12 approximately doubled the above incidence, and treatment on E11, 12 and 13 raised it to 100%. However, no treatment, either single or multiple, caused cleft palate when given later than E11. This suggests that the cellular changes caused by BUdR that lead to cleft palate must be inflicted during E11 and that such damage can be repaired in about 80% of embryos. All fetuses with cleft palate had severe micrognathia on E16 and E19, which skeletal staining showed to be the result of a bilateral sigmoid buckling of Meckel's cartilage. Studies with the scanning electron microscope (SEM) on E15, 16, and 19 suggested strongly that the micrognathia caused a relative macroglossia and hence mechanical interference with palatal shelf reorientation. Histological studies with the light microscope showed that BUdR caused cellular necrosis in many embryonic tissues during the 24 hours after its administration. This necrosis was strikingly more severe in the mandibular rudiment of the first branchial arch than in the maxillary. The latter observation accords well with findings by other workers that cell proliferation is more rapid in the mandibular blastema than in the maxillary. Transmission electron microscope (TEM) studies of the buckled region of Meckel's cartilage failed to reveal any ultrastructural differences from control Meckel's cartilage. Hence BUdR had only interfered with the shape of the cartilage but not with its histiogenesis. We conclude that BUdR, by its cytotoxicity or antidifferentiative effects, interfered with the formation of the anterior end of Meckel's cartilage, initiating a chain of events leading through micrognathia and relative macroglossia to failure of palatal shelf reorientation and cleft palate.